Selective angiocardiograms were made in two cases. In all instances the cardiac catheterization was performed under local anesthesia, with hydroxyzine or a combination of secobarbitol, promethazine hydrochloride, and codeine as premedication.
Case Reports
Case 1
A 25-year-old Caucasian woman without symptoms was examined because of a murmur first discovered at the age of 5 years. Her blood pressure was 125/76, pulse rate was 82. A mild pectus excavatum was largely obscured by breast tissue. The chest was normal to auscultation and percussion. On cardiac examination the aortic second sound equated the pulmonary second sound. A grade-III systolic murmur was heard at the second and third left intercostal spaces; a grade-IV systolic murmur was heard at the apex. A thrill was also felt at the apex. The tentative diagnosis was mitral insufficiency. Case 2 A 32-year-old Caucasian man was examined because of palpitations and dizziness. He had a history of murmur present from age 12 years. The blood pressure was 180/90, the pulse was 90 and regular. The chest was normal to auscultation and percussion. There was a moderate pectus excavatum of the anterior chest. On cardiac examination the point of maximum impulse was in the fifth intercostal space at the midelavicular line. The pulmonary second sound was equal in intensity to the aortic second sound and closely split. In the sitting position, there was a grade-III systolic murmur at the apex, and a thrill was present. In the recumbent position, the apical murmur was grade I in intensity, and the thrill was absent. The tentative diagnosis was mitral insufficiency. excavatum. On cardiac examination the point of maximum impulse was in the fifth intercostal space, 1 cm. to the left of the midelavicular line. The pulmonary second sound was equal in intensity to the aortic second sound and closely split. There was a grade IV systolic murmur at the fourth left intercostal space, and a thrill was present in this area. The tentative diagnosis was interventricular septal defect. Case 4 A 6-year-old Caucasian boy without symptoms was examined because of a murmur known to have been present since age 3 months. The blood pressure was 100/65, the pulse was 90 and regular.
Auscultation and percussion of the chest were normal, and a moderate pectus excavatum was present. On cardiac examination the point of maxiinum impulse was in the fifth intercostal space at the midelavicular line. The pulmonary second sound was equal in intensity to the aortic second sound and closely split at the pulmonary area. There was a grade-IV high-pitched blowing systolic murmur at the fourth left intercostal space.
A thrill was present in the left fourth intercostal space. The tentative diagnosis was interventricular septal defect versus an interatrial septal defect.
Case 5
An 8-year-old Caucasian girl was examined because of frequent upper respiratory infections and a murmur known to have been present since age 6 months. The blood pressure was 110 /70, the pulse was 88 and regular. Auscultation and percussion of the chest were normal. There was a mild pectus excavatumi deformity of the anterior chest. On cardiac examination the pulmonary second sound was equal in intensity to the aortic second sound and closely split in the pulmonary area. There was a grade-Ill systolic murmur at the fourth left intercostal space, which was referred to the apex and the aortic area. An indefinite thrill was also present in the fourth left intercostal space. The tentative diagnosis was interventricular septal defect.
Case 6
A 32-year-old Caucasian woman was examined because of fatigability and a murmur discovered 3 months previously during psychiatric hospitalization. The blood pressure was 120/70, the pulse was 70 and regular. Auscultation and percussion of the chest were normal; there was a pectus excavatum deformity of the anterior chest obscured by breast tissue. On cardiac examination the point of maximum impulse was in the fifth intercostal space at the midelavicular line. The pulmonary second sound was equal in intensity to the aortic second sound. There was a grade-III systolic murmur at the third left intercostal space. No thrill was present. The tentative diagnosis was interatrial septal defect. Case 7
A 20-year-old Caucasian man without symptoms was examined because of a murmur discovered on military pre-induction physical examination. Blood pressure was 116/80, the pulse was 82 and regular.
Auscultation and percussion of the chest were normal. There was a mild pectus excavatum deformity of the anterior chest wall. On cardiac examination the point of maximum impulse was in the-fifth intercostal space at the midelavicular line. The pulmonary second sound was equal in intensity to the aortic second sound and widely split in both areas. There were a grade-Ill systolic murmur and a thrill at the fourth left intercostal space. A variable third heart sound was heard at the fourth intercostal space. The tentative diagnosis was interatrial septal defect.
Case 8
A 12-year-old Caucasian boy without symptoms was seen for the evaluation of a murmur known to be present since the age of 11 years. The blood pressure was 100/65, the pulse was 86 and regular.
PECTUS EXCAVATUM
Hemodynamic Data, Pectus Excavatum 
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Discussion
The incidenee of peetus excavatum in the population as a whole is not low. Langl' reported its occurrence in 2.2 per cent of boys and a 2.5 per cent of girls in a series of German school children.
Schaub and Wegmann,' in a review of 137 cases of pectus excavatum, found cardiac auscultatory abnormalities in 57 per cent. Systolic murmurs were heard in 33 per cent, and the remainder had splitting of heart sounds or third heart sounds. In reported cases with hemodynamic data, the point has been re-emphasized that the evaluation of auscultatory findings in the presence of a pectus excavatum must be carried out with great caution. In addition to the previously described benign findings of splitting of the second sound and parasternal systolic murmurs, six of the present cases had a slight systolic thrill.
The presence of a benign thrill has not been mentioned previously among the diagnostic peculiarities of pectus excavatum in the absence of hemodynamically significant cardiac Cirrulation, Volume XXIV, November 1961 disease. This is of relatively great importance, as the presence of a thrill is usually considered a diagnostic sign par excellence of organic heart disease. 4' 15 The electrocardiographic abnormalities in pectus excavatum are relatively constant.
Dressier and Roesler16 pointed out that there is a persistence of the juvenile pattern with inversion of the T waves across the rightsided precordial leads. Incomplete right bundle-branch block and right axis shift or deviation are also common.17 Both persistent juvenile pattern and incomplete right bundlebranch block occur in the absence of any discernible abnormality, however, and may be normal variants. '8' 19 In the past, much of this electrical pattern has been attributed to physical change produced by pressure of the sternum against the right ventricle. The vectoreardiographic evidence presented by Wachtel, Ravitch, and Grishman,2 as well as our own tracings, indi- cates that the abnormalities are more likely on the basis of a displacement of the heart toward the left. A relative difference in position of the precordial electrode on the deformed precordium in relationship to the cardiac vectors, rather than a rotation of the heart, per se, results in the pattern described. Figure 4 Lateral photograph of case 8 demounstrating a moderate degree of pectus excavaturn.
REUSCH
Of interest regarding the electrocardiographic changes seen in pectus excavatum was the disappearanee of the incomplete right bundlebranch block in 62 per cent of the cases following surgery. 20 The radiographic findings are proportional to the displacement of the sternum posteriorly. The findings consist of leftward displacement of the cardiac shadow and increasing prominence of the pulmonary artery segment.2' On occasion, the obliteration of the retrosternal free space may be erroneously attributed to right ventricular hypertrophy, as it was initially in three of our own cases. The lateral radiogram may be most helpful, as it was in one of our female patients in whom the minimal pectus deformity was obseured by an ample amount of breast tissue.
In this instance, the slight deviation of the lower sternum posteriorly was recognized only at the time of lateral chest films.
Physicians in general practice often have an opportunity to witness the familial characteristics of this condition. In most of the cases presented here other members of the family were examined. In one instance three members of the same family had a pectus excavatum. One patient described both his father and grandfather as having similar chest contours. A family studied by Elisberg2" demonstrated 50 per cent transmissability through four generations.
Currently 42 cases of pectus excavatum have been reported with hemodynamic data.2-8 Four of these cases had congenital heart disease in addition to pectus excavatum; all four cases were reported by Fabricius et al. 4 In six of the remaining 38 catheterized patients with pectus excavatum, minor abnormalities were found. In three cases, small systolic gradients were found across the pulmonic valve, similar to those mentioned by Callahan et 
